Leukocytic functions in burn-injured patients.
Anergy associated with an increase in suppressor helper T cell (Tc) ratio and a decrease in natural killer (NK) is one main cause of death following thermal injury (Tl). Recently, in vitro studies have shown that LTB4 can induce human Tc to exert suppressor cell activity, and incubation of lymphocytes with LTB4 for 24 hours significantly suppressed NK cell activity. Thus, we undertook an investigation of both AA metabolism and immunologic response in 20 patients who suffered 40-90% total body surface area (TBSA) burns. Cyclooxygenase (CO:RIA) and lipoxygenase (LO;HPLC det.) metabolites and superoxide (O2 X-) production were measured in stimulated polymorphonuclear cells (PMNL) (A 23187 +/- AA for icosanoid release; phorbol myristate acetate for O2 X-production). Lyso-paf-acether (P-LPA) was measured in plasma samples. Ca2+-dependent K+permeability in PMNL was measured by the cell K+ release induced by A 23187. Tc and Tc subsets were determined using monoclonal antibodies (OKT3+, OKT4+ and OKT8+). A biphasic sequential release of the different substances (leukocytic icosanoids and O2 X-) was monitored: increase (approximately 36-48 h after Tl) and decrease (greater than or equal to 72 h after Tl). The increase in AA stimulation was more transient than that of O2 X -. The decline in the release of AA metabolites and O2 X-production was associated with the anergic phase (decrease OKT4+/OKT8+ ratio) and with the clinical outcome of the patients. The decrease in LTB4 and other LO metabolites could explain the impairment of neutrophil chemotaxis. Ca2+-dependent K+ permeability increased early up to 2 or 3 times normal. In order to go further with the mechanism of inhibition of LTB4 and O X-release, the effect of Tl plasma was assayed on normal leukocytes: a 10 min incubation with such plasma was sufficient to abolish LTB4 secretion. A less important inhibition was observed with O2 X-release (-32%) and Ca2+-dependent K+ permeability (-30%). Plasma inhibition seems to be due to a thermolabile factor(s) [protein(s): "suppressive factor(s) of membrane activation "SFMA] which is (are) under active investigation using gel-filtration chromatography and fast protein liquid chromatography (FPLC). Among the SFMAs, certain acute phase proteins could play a key role: i.e., incubation (10 min) of normal PMNL with ceruloplasmin (1 mg/ml) abolished LO products and O X 2-release.